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ABSTRACT . . ,

To achiéve substantive as well as procedural
compliance with Public Law 94-142, it must be determined whether
using?the-formatjve‘evaluation system which is useful for monitoring
the effects of instruction, increases teacher success in developing
student programs. Causal modeling techniques were used to examine the
relationships among implementation of a formative evaluation system,
structure of-instructional programs, and achievement for 117 students
in grades 1-7. The Accuracy. of Implementation Rating Scale monitored
implementation procedures and the Structure of Instruction Rating
Scale measured the degree of instructional lesson structure students
received. Reading achievement measures were collected three times- /

. over the 5-month period by 31 trained teachers. Measurement,

structure, and achievement were stable across time and measurement
had a short-lived ,effect on achievement. Measuring student
performance had an éarly effect on achievement; as did silent ‘reading
practice. Determining the effect of implementation of an evaluation
system. or structure of lessons and student achievement was not:

g realized via the présent analysis. The appendices contain the

" Accuracy of Implementatidn Rating Scale and the Structure of

Instruction Rating Scale. (Author/PN)
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; Abstract, : ’

v

Causal modeiing techniques were used to examine the reiatfonships
among implementation of a formative'evaluétion system, structure of
instructional programs, and achievement for 117 students in grades

1-7. Measures were coflected three' times over the five-month period.

) -
A1l three constructs were stable atross time. Measuring student
performance had an early effect on achievement, as did silent reading
practice. -Limitations of the study and the need for further analyses

are discussed.
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Teaching Structure and Student Achievement Effects of-

.o

Curriculum-Based Measurement: A Causal (Structural) Analysis

-

In recent years greater demands have been placed on educators,
especially special educators, to "be accountable for the quality of
educational decisions and'the ways in which decisions awe\made. A
number of'criteria to be followed in assessment and ‘deciston-making’
procedures Have been outlined in PL 94-142, Imp]ementation of this
part of the law has proved‘to be d1ff1cu1t due to the absence of

)
technical know]edge that wou]d enable schoo]s to comply with ,the

intent of the law as well as the procedures out]ined in the law. In-

response to this problem, the Institute for Research on Learning -

" *Disabilities at the University of Minnesota (IRLD), for the past six

o : . .
years under federal contract, has éonducted a program of research and

development that has had as 1ts goal deve]op1ng a funct1ona1 system
Y

for deve]oplng and mon1tor1ng progress on IEﬁ goals, as 1ntended }

94-142,

r
-

One'objective o? this research and deye]opmeﬁt program has been

to determine empirically tﬁe effects of teachers using the formative.
evaluation system deve]oeed by the IRLD on student achievement, in’ -
reading, spelling, and written expression. If we are tdA achieve .
substantive as well as procedura] compliance with the law (Deno & .-

Mirkin, 1982) we must determine whether using the formative evaluation
\ .
system increases teacher success in developing student programs. In
[ 4

answering this" question our focu$ has been on the IEP adjustment

-

decision‘tHat teaéhers make once special education is being provided

for a student. -The formative evaluation system .is an assesdment

device for moniforfng the effectiveness of the IEP, (See Figure 1.).

* ,f" .
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The hypothesis is that if an adequate system of formative evaiuation .
is deveioped teachers may use'this system to monitor student progress
and the effectiveness of their instruction. If student progress is
not adequate, then teachers judge their instruction to be ineffective
and modify their instruction.in an attempt to improve the student's \

progress. )

- . - v o=
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. .
. ~

.The rationaie under]ying‘ this hypothesis rests on a set of
assunptionsJ First; the success of specia] eQucation is «defined by
‘the extent to which students' academic and. social behaviors are ,//;ﬁ
Jmproved. éecond, for\any mildly or moderately handicapped student, |
it }Z impossib]e_to reliably identify special-educational alternatives v
that will be more effective than the regular ciassroom‘nrogram. Given ‘
the first two assumptions: the-initial EEP then must be viewed as é ~:¢1J‘w?
guéss about what midht be helpful to the student’ rather than a plan ‘
that(is §uara;teed to help. ff the IEP is only a guess, then there is
no alt ative-but to continuously eva]uate the effectiveness of the '

IEP and to modify it when it is unsuccessfui Under such COﬂd]tIOnSL
teachers shou]d be‘abie_to‘increase the success of special education ‘ .
by systematically measuring student progress toward the gchievément of
program goals and then adjusting student programs 'tof enhénce tnat_.
progress. In a resnonsive‘system such ns this, studeit performnnce
déta function as the most useful "vital signs" of whether a program is

s ¢

- working or" should be changed. A evaluation system,'Vhen effective,

.
i
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- 3
allows teachers to empirically test their best huncﬁeguabouF how tq°
help students. T, ' |

One dgsirab]e characteristic of a formative evaluation system is
that it be usefui for monitoring the effects of any type of
instructidﬁ. For example, whether the teacher chooses DISTAR,.a basic
sight word method, or any pfher Aapproach to teach reading, the
monitoring systém should éccufaté?y measure the student's progress iq

°

reading, and it must be unbiased with respect to variqus theoretical

approaches to teaching.’

-

-

Stage One
\ In order to accomplish the goal of the research and'dgveiopment « N
program, a three-stage plin was designed (Deno,’}9>9);‘n Stage On?
inc]uded% (a) the i#®ntification of the behaviors to be:meaéured.iﬁ
reading, spelling, and written expression, (b) the deve]opmeﬁt of
technically adequate measurement. procedures for méasuring those
behaviors, and (c) an ‘®exploration of alternative aepnpaches (rule
. sysems) for wusing the data generated by these measures to make.

a

decisions about the effectiveness of instruction. The studies in

\ .

4
: Stage One were intended to lay a foundation for subsequent engineering
of a generic format ive evé]uaqion system. Ideatifying valid simple’
‘ 1 1
R . measures of student performance was critical since later development

of the evaluation system rested on whether performance data that were
, technicé]]y adequate cghld be easily and frequently coMected. ‘
\ Cohsis@ent with the intent of ‘the three;stage plan, measurement
and €4a1dation procedures were developed for three academic areas

(reading, spelling, and written expression). The focus of the present

4
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investigation, hvwever, was the use Bf the procedures when the IEP

jgoa1 was reading. Therefore, the remainder. of ‘this introduction’ is

restricted to reading. . ’
. . v L]

The basic strategy used to identify useful measures involved a’

process of e]imination Initia]]y, a-poo1 of five easi1y measured
read1nq behayiors was generated through a rev1ew of the ava1]ab1e
literature.” The behaV1ors measured in reading inc.luded: (a) reading
: ljiolated word lists; (b) reading .isolated words in context; (c)
reading a]oud from text; (d) identifying deleted words in text; and

X

’(ei’giving word meanings (Deno Mirkin, & Chiang;p1982) " The next

i€§pecific ~directions were devised that could be used routine]y to
conduct ‘assessment. These specitiés included hom to choose:a sample
and- proyide directions to the student. The third step was to
- determine the criterion ‘validity of the measurement procedures by

[N 3
corre]atlng the scores obtained from them with scores on commerc1a11y

available stapdard1zed measures, . w1th program placement, and with -

"

S e character1st1cs, were eliminated from the pool.

The ,resu1ts of the criterion va11d1ty ‘reSearch led to ‘the
conc1u51on that read1ng aloud from.a basa] text: 1s an optimal hehavior

’ " to meagure in read1ng - The rationale for thlS se]ect1on 1nc1udes the
fact that reading aloud prov1des a broader range of scores "than

1soYated words and re]ates somewhat more closely to comprehension. In

addition, reading a]oud requires little teacher preparation since a-

¥

step} was to develop simple standardized “measurement procedures

grade/}eve] The measures that were not re11able or valid, or those‘

that were deemed less . acceptable with respect to any other des1ped'
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"féaéﬁer“can-simp1y randomly se]eqt'a passage and direct a child to

reéd aloud. The procedures for measuring reading aloud have been

. detailed elsewhere (Mirkin, Deno, Fuchs, Wesson, Tindal, Marston, & /

~ Kuehnle, 1981) and are described in the procedure5°sectjon~8? fhjs
paper.

Orke the pnoceéureé had been déveloped for measﬁring Feqﬁipg, the
‘ne§t.step iﬁ Stage One of the research program was te‘inveét%gate two L w
srocedures for ‘writing obJectives. Short-term objeciiyes (ST0%) are B
based on the long-range goals, whiéh are- developed using a formula-and

the student's scores from the reading-aloud measure. STOs can, be
written so that peasufemeqtnis on a §tandard task (e.q., Feaéing aloud
“at a specific ﬁeve] of a reading “series) or measurement can be based
| on a standard criterion applied to seqﬁentia] task; (g.g., mastéry of
.hn{ts in a basal reader). X survey of teachers who had used both
procedbreé for one schooivyean revealed that most teachers preferred
measuring progress in re;ding‘}h;ough 3equentia1 tasks (Fuchs, Wesson,
Tindal, Mirkin, & Deno, 1982)." - (.-
At the same time, several studies were conducted fo examine
varjous- procedures for using. the = data ‘generated .frém the
administration of the generic measures. Ana]yse§ of . student
perforﬁance data indicated that students sho@ed éréater academic
.growth when a data uti]izatioﬁ strategy was in efféct- thén when
A teachers did not use'tﬁe data systematically (Martih; l?BO;QMirkin’& ‘
Deno, 1979; Mirkin, Deno, Tindal, & Kuehnle, 1986}. ‘Questionnaires
7’ "

designed to evaluate teacher satisfaction with two a]tefnative'data-

utilization strategies revealed that teachers preferred to use a-
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combination of the two strategies over using either strategy alone ) < l
(Fuchs’et al., 1982). This finding contributed to the design of the . ‘ﬁ

data-utilization strategy employed in Stage Three studies. This N

strategy is described in the procedures section of this paper.

Stage TWO R ! ) N “ 1

e ‘ d

Stage Two consisted of improving the 1ogi§tica1 feasibility |

(Lovitt, 1977) of the formative evé!uation system, as measured by

teacher.&ficiehcy and satisfaction: No system of formative & - ~

¢

evaluation would de useful if téache?é% found it to be too time
. consuming or if they were dissatisfied with other aspects of the

éystem. . Without efficiency and teacher, acceptance, the formative

<

evdluation system probably would not be used regardless of its vilue -
Coay ) . , . . .
“in monitoring student progress. - y

A series of field tests‘was‘condgcted with a cooperating school

district. The re§u1ts indicaﬁsd that with practice and systematic
. \ ’," A
. ) attempts to reduce measurement timé, teachers were ‘able to dncrease
~ . .

- their efficiency 15 fimes over. At the end ‘of the study teachers T

required on the average only.two minutes to'prepare for measurement,
4 . . .

conduct a gqne-minute assessment, and score and - graph the results

(Fuchs, Wesson, Tindal, Mirkiﬁ, & Deno, 1981). * These teachers were

s hid

dlso highly satisfied with the evaluation prbcgdufes. .when;qUestioped

eliminated much of the jargon, ambiguity, and vague descriptions qice .

found in IEPS; (b) the system'met the real intent of 'the law; (c) B

3 -

|

\

l

¢

L

by independent evaluators the teachers’ stated.that: (a) the sysiem ) J
|

{

their own testing was now relevant to thg instruction being provided

in the classroom; (d) they were confident in the reliability of their

¥

- . s
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. : test, makding_decisions easier and meetings shorter; (e) their testing

i

wag~ore meaningful because a.student is compared With peers from
his/her .own schodl‘and grade level; (f) the students were more aware
of their own péogress)because of the freduent charting required by the
data-based system; (g) their ability to measure the effectiveness of
éheir teaching strategies with any particular student was(improved;
?na {h) the system made writing IEPs much eésiér (Nésson, Jeno, &
ﬁirking 1982). These results cféar]y suggest that this mohitoring
system not only“js logistically feasible, but, in }act, has practical
advantages., . ’ .

« ., Stage.Three

Stage Three of this research ’an& ‘ge;e1opment plan brings the

. 2 :
focus of reseérch back to the primary’gbé1: to detefmfné the effects,
of teachers' use of formative evaluation on student ach}evement.

This paper i% a report of the relationships among the degree of‘
* implementation of the forma@ive evaluation syétem, WEhé amount of‘:iw‘

,;> structure. in tHe ‘student's instructional. program, and theasfudent'g
rate of 'qcédemic progregs that were hgbtained- Huring a one-year,

. ikaining and ihp]ementation of the formative evaluation system. (See

Figure 2.) The hypothesis tested was that the extent to which

s teachers implement the evaluation system influences 'the degree _to.
which their ‘teaching is structured, and that structure, in tuYn,?;-
inf]uencés the extent, to which s;udent§ demonstrate academic_?f%gresé. ;

‘ i

,Therefore,Jthe following research questions were addressed; =

(1) How well do teachers impTemeﬁt this formative evaluation
system given the brief training that was provided?
p :

A\\
.l
]
S
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- (2) Is there any relationship between the extent to which -
o the evaluation system was implemented and the degree ofle
structure of the students' insiractional programs? .

¥ -~

e (3) Is there any relationship between the extent to which
‘ ’ the .evaluation system was implemented and the -amount of

>

student 'achievement? ] #

A

(4) Is there any relationship between the degree of ' .
structure of the students' instructional programs and  ~ . |
the amount of studént achievement? ' ‘

2
[

- 0 - —

Method
Sdﬂjects o
A total of 31 teagherf‘\partiquated in this study. In this
group, there were 26 females and 5 males! On the average,’they had
1.9 years of experience tepching regular education and 8.8 years
, ' 'leaching spéci§1 education. The greatest percentage of'teacher§ (3?%) L
had no experience’ teaching rggu]ar education; 23% had taught special -
education for one to three years. R
& ‘ . Tﬁere were 117 students ?nc]u&ed in the study. Their ages ranged“
f;om 6 Eo 13 years, with an average>age of 9.5. There were 92 ma1e§
and 23lfemafes (tﬁe sex of twd subjectsﬂ%ds uncoded) in grades 1-7. i
The gréatesf numbers of students were in ;;ades 2-5 (20, 26, 25, and -
. 25, respéctive]y). In grade 1, thege were five students;'{n'grade 6,

there were fnine students, and in grade 7, there were only two

Studenf?m The students‘inc1uded in the study’were,:for the most part

< (111 of the 117), provided with special education in resource rooms.
. - ‘ ‘ ‘ . ' *

1 . [}




Measures -
Three major types of measures were. employed in this study.
. N <

First, the meqsuré of the degree of implementation of the monitoring

system was included Since it was critical to know how accurate and

v complete teachers- are in using the evaluation system. Second,

4 v ‘,

measures, indicating the degree of structure’ of the students'

-

. ._ . ' . . ! .’
instructional programs were included. These measures are useful in

determining'how the evaluation system influences teaching practices.
The third set of measures were student achievement indices. Most of
these measutres were administered three times during the five-month

study.

Implementation variab]es; The Accuracy of Implementation Rating’

Scale (AIRS) is an instrument that was devedoped in tonjunction with

the manual Procedures to Develop and .Monitor begress on IEP Goals

(Mirkin et al., 1981), which was used for teacher training in this

study. = The AIRSis desidhed to provide a format by which to monitor .

the }mpiementatjoo of the procédures described jn-the mﬁnua]. The
AIRS consists of 12 items rated on a 1 to 5 scale, 1 be;ng Lhe Towest
" implementation score and S‘being comp]eté and accurafe imp]ementgtioﬁ.
A comp]eté‘list'of the items and their operatiipa1 definitions can be

found in Appendix A. .
N \ . / N

Items 1 and 2 of the AIR§, which require direct observation, qeall

with the accuracy of administration of the measureméntfand-se]ection
of.fhe stimulss materials. Items 3-12 of the AIRS réqufre inspection

of various written documents. Sbecifica]ly, the . rater exam}nes the

following documents for eaéh student: (a) the Individualized

»

P . : : N
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Egucationa1.P1an (iEP), which should epecify the long-range goal and
short -term objective in reading; (b) the reading graph; (c) the
1nstruct1ona1 plan for read1ng, and (d) the record of changes made in
'the instructional plan 1n read1ng Factors included in 1tems 3- 12
perta1n to accuracy of estab]1shing' (a) the approprlate measurement
level; (b) an adequate base11ne, (c) an accurate long -range goal and

s

short - teTn ‘objective, (d) - deta11ed graph, (e) a complete

instrnetfbnal program, and. (f) the aimline., These items also focus on

.

the - t1mrng of 1nstrugjlona1 changes as we]] as the types of ;hange&

made.,‘(See Appendix A.) The AIRS was used to assess the degree of

implementation at the beg1nn1ng, mid-way, and at,_ the conc]us1on of

this study. )

- .
The interjudge agreemeﬁt for the AIRS ranged from .92 to .98 when

percentage bdbf agreement was based on a w1th1n one point rating match.

The percentage of exact agreement ranged from .73 to .91.

'gtructure variab]es. The Structure of Instruction Rating Scale
(SIRS) was’ deijgned to measure the degree of. structure of the
instructionaﬁrﬁﬁesson that a student received. 1In this study, the

focus was on structure during reading instruction, The variables

chosen for inclusion on the SIRS were gathered from current literature

.on instruction and student academic. ach1evement (cf. Steyens &

Rosenshine, 1§81)f A Tlist- of the var1ab1es “and the1r operat1ona]
definition$ can be found in Appendix B. - Observations were conducted
at three d1fferent points in time during the study.’ |

The SIRS consists of 12, five-point bipolar raﬁing scales. r A

rating-of 1 is low for the variable and 5 i5 high. Observerg*.trained

v
~
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by videotapé to a Friterion of .80-.90 inter-rater .agreement, rate all
‘variables on the ba§is of sérfct définitions at the end of a 20-minute
observation period. For the pré§ent study: niné research assistants( .
were trained.;s observers; fheyxreached an inter-rater agreement level - .
of .92 gefore actuafly observing in classrooms. The focus of each
observation pe}fod for the SIRS is on the instructional environment
for one student at a time. (See Appendix B.) .

~The\'reliabﬂit)./ of th §£RS was assesse&iby means of Coeff%cient
Alpha, a -measure of interna1'consistency. For a sample of 70 students
observed in Noveﬁber.1981, the aVerage‘intér-{Eem corre!atiogiwgs .37,

.resu1ting in an a1pha'of..86. Thus, the SIRS seems to have a high

degree of reliability as indexed by a homogeneity measure.

Achievemént measures., At thfee different points in time during
the stud§, three one-minute oral fea&ing meésures, consisting of
randomly selected passages frpm the third grade_level in Ginn 720,
were administered to the stthﬁts. These measures were selected "based
on their teehnical adequacy (Deno et al., 1982) and sensitivity .to
change (Marstén, Lowry, Deno, & Mirkin, 1981)1 These simple measures
are as ;eliable and va]idla;atraditionaﬁ standardized tests and yet
are .more likely to reflect small increments ~of improvement. ' The
measurements were conducted by directing stdﬁents to bedin reédiné at
the top of the page and continue reading for one minute, at thch\time’
the exa;iner would say stop. If they came to a word they did not .
know, the examiner would supply the'word and prompt them to'cbnéinue.
Nhj]e the student was reading, the examinef followed along on a copy

of the passage' and .marked errors of gﬁbstiiution and omission.

’

-
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Following the reading, the numbers of words read correct and incorrect
were counted and recordedigwitﬁ‘no feedback given to ‘the student. - o ﬁ

'

These three reading measures were given at the beginning of the study, >
(pretest), in .the middle, and immed%ate]y following the final

observation (posttest).

Two subtests from the Stanford Diagnostic Readjng Test (Karlsen,

Madden & Ggrdner,,1976) alsé were given as posttest measuyresi The -
; ; Sgructﬁra1 ~Analysis and" Reading Comprehension subtests were

» administered a]ong‘with the final reading passage’ measures. FEach of

these .subtests has two parts, with Structural Analysis focusing on k‘\\
0 , 4 N
syllabication (blending and division) and Reading Comprehension
At ’
focusing on apswering both 1literal and inferential questions for .

previously read passages.-
- : .
Procedures S . ' : c

AT1 teachers ‘were trained to carry .out a specific set of
progedures, including establishing #f* appropriate measurement level,

’wrfting long-range goals (LRGs) igd short-term gbjectives (STOs)

collecting three oral reading scof%s per week for each student, .

. A5 . - . - " . -

~plotting the scores on a graph,-and using ﬁVe data in making decisions '2 .
about the effectiveness of students' instructional programs,

Measurement . Reading measurement consisted of one-minute timed

Ly
. Y e
. samples of reading from the student's curriculum. Both‘wor@s correct -

and incorrect were scored and charted on equal interval charts. The
-

level of stiqy]us material for testing, which also became the

baseline, was selected as the level from which the student could read

. aloud between 20-29 words per minute for grades 1 and 2, and 30—35'

-~ + ' -




“words per minute for grades 3-6.
! A Y

writing; goals: Teachers were instructed to write long-range
;’?

goajs for the student's IEP using both the entry level criterion and a )
desired year-end mastery criterion, usually 70 words correct per
minute with’ no more than 7 errors. The format used in writing the

long range goal is é;;nn in Figure 3.

D e e D AL an e sy e an D D P Dy s - D -

Writing objectives. Two- types of short-term objectives were

written, performance and mastery; both were based on the 1dng-range

-

goals. For performance objectives, in order to compute the short-term

i obJectlve teachers flrst subtracted the baseline level -of performance\
from the criterion level listed in the LRG. Dividing this diffewvence ’
by the number of weeks necessary dnti] the annuaJ review, they arrived:
at the number of words per week gain necessary to meet the ]ong ~-range

goa] criteria. In perfoﬁhance measurement, the measurement tast is a
random sample of jtems from a constant set of stimuli, and the qoafvis
to improve the 1eve1 of performance on that stimulus mater1a1 In
graphlng performante measurement, the Ahorlzontal axis represents
'///’— ‘ successive school days and the vertical axis represents tne level of
performance .on a constant measnrement task; each data point represents
the level of proficiency on that constant measurement task. The line
of best fit through the data po1nts dep1cts the student‘s rate of

. . B s .
improvement in performance on the set of stimulus material.

When writing mastery based short-term objectives, teachers
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backtrack through the read1ng curriculum to f1nd the 1eve1 at wiich
the student reads at the mastery rate de51gnated in the long- range

]
goa]. The pages or stories between this baseline level and ‘the goal

level are counted and divided by the number of weeks until the annual
review.r This ngmber becomes the criterion used in the STO specifying
the average weekly progress necessary to meet the LRGY 0n the graph
he hor1zonta] axis again represents school days .and the vert1ca7 axis
represents success1;e segments, pages, or stories of the curriculum
mastered. .Each data point represents the number” of curriculum
segments mastered tnrough a given day>”™ The line of best fit through
the data points depicts the rate of student progress through the

curriculum, . The purpose of repeated mastery assessment is to assess

the studentbrate of mastery in the curriculum, and the purpose of

the graph is to display that rate of }urriculum mastery. The teacher

measures the studént on a representative sample of material” from the

5 .
current instructional curriculum unit and plots that "level ‘on the

graph until mastery is achieved. At that point (a) the teacher

regfsters ‘on the student s graph that, a curriculum un1t has been

!

mastered, and (b) the set of reading stimulus material on which the

<

‘teacher measures the student progresses to the next segment in .the

hierarchy. The/t%o formats used for writing short-term objectives are
listed in Fiqu

nsert Figure 4 about hergis ~

Data utilization. In addition to measuring and writing goals and

-
R , v, .
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objectives, the teachers were trained in the use of the measurement

>

procedures for evaluation of the insfructiona] program. In order to

A

monitor student growth, the baseline reading level.and the 1ong-ra6ge
goal were connected by an aimline that showed. the students' desired
progress. Every seven data points, the teachers were to monitor -

student growth by means of thé} split-middle or quarter-intersect
\ .. -
method (White & Haring, 1976). An example i given in Figure 5. If

theﬁstudent was, progressing at a rate equivalent to or.greater than

\

that indicated by the aimline, the - instructional pfogram was

continued;' if the projected rate of growth was less than that

-

indicated by the aﬁaline, teachers were directed to makel a major
® ’ . N

change in the student's instructional program.

P 4

- . - . . . - -

. Insert Figure'S about here

,\( N

-

Three formats were used to train teachers in these procedures.

Teacher Training

For 10 teachers in one special education cooperative, training in the
. - *

use df the meagurement 'procedufes took rp]ace in a series of three
.

ha]f7daj workshops at the beginning of the school year. Teachers also

were provided .with the ménua}, Procedures to Develop and Monitor

- hd

Progress on IEP Goals (Mirkin et al., 1981),;wnich\ﬁgfai1ed all the

ﬁaktfvi;ies teachers were. to do. In addition, visits'by,observers in
4 ' .

" December, Februar&; and May, and frequent phone contacts, provided

k4 ) ¢ 3 o« 3
feedback to the teachers on the accuracy of their implementation of

the measures.

! .

1
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In two other districts, ’training Was conducted by district

personnel with the aid of the same manual. In Novembe\ three people
de51gnated by each district as trainers participated in a one- day
. . trainer s workshop. At this time the procedures were reV1ewed for the

/ ftrainers and they were given trainer’'s manuais that specified

activities for. them to use when teaching the monitoring procedures to . \

the teachers. After this trainer's workshop, the ‘trainers set up and
. z , ' .

|

¢

¢

i

1

|

|

’ - conducted a series of training sessions in their own districts. . W
oo Questions about the procedures wusually were forwarded to IRLD |

A . .

personnel. OnJgoing phone contact-facilitated the €raining process. +

~ The last type of teacher training involved 10 teachers from a

4

rural spec1a1 education cooperative that had served as a piiot Site.
These teachers were traine“ during one week of full-day workshops
prior to the 1980-81 schoo} year and during monthly, half-day
workshops throughout.the year. These workshops were, conducted by IRLD ( ,
staff and, prior to February, their focus was on training the teachers
Yto (a) write curricuium based IEPs, (b) create a curriculum-based ‘ ' A
measurement procedure jnc]uding mastery and performance systems, (c)
measure frequegtly and graph student progress toward IEP goals, and |
s(d) deueiop‘strategies to improve the feasibility of implementing the

N

frequent measurement systems. By February, each.teacher had developed

1

curriculum-based IEPs for at least ‘two students and was measuring and

. graphing those students' reading performance at least three times each
o ? week. In. February, the data-ytilization systems were introduced to

,the teachers. The remainder of the workshops consisted of teacher

presehtatioos of their graphs and discussions of student progress and

) .
5 @ . ' . . ¢
< - .

.
.
.
.
- . . s . R )
. . a
. L
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ctanges in instructional plans.
Data Collection ) !
ﬁ Throughout the year, spec1f1c data were comp14ed by each teacn\¥

and sent to an IRLD staff member who was desygnated as the contact

xperson. Data collection took place on three ocgas@ops, separated by

approximately two months each, and was syncn%oniied with the SIRS and-

¢

’AIRS observations.

Each - teacher compiled a-: packet .for each student in the study

v

consisting of the following fofms: -(afﬁisS; (b} AIRS; (c) Grapn; (d)
IEP (IRLD form); (e) Instructional Plan (IRLD formf; (f) Changes in_

nstructional Plan (IRLD form); (§) Studert Information Sheet; and (h)

3 d/Grade Passage Scores. .
'To insure confidentiality, each student was asgigned an ID number
. and names‘were removed before ‘the documents left dme district.. The
1' ~1nformat1on obta1ned from the teachers was g]eaned by research
ass1stants according to the 1mp1ementat1on, structure, and achievement

var1ab1es. On the last round of data cbl]ect1on teachers were sent

the Stanford D1agnost1c Readx;g Tests a]ongEWTth the standard set of

~ l‘ra

< forms. C ‘

o ’ ngserver Training . L

. ¢ Inorder to collect SIRS data and rate items 1land 2 on the,AIRS,

observations of each student during reading class were necessary.

-,C"\& o i
% - involved. in. the research carried out the necessary observation
procedures in their districts. These observers were traiféd during
one ha]f—day session by two IRLD staff members. A brief review of 'the
QO . . 7 ‘ - 2. '

17

Staff members (lead teachers, program coordinators) from two locations

4

2N
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" research design wds provided at the onset bf"thetétraining.'“‘The

primaryliocus of the training was on actual observation procedures

L .
required of the observers throughout the year, particularly proEgp use
of the Structure oP Instruction, Ratlng Sca]e (SIRS) and the Accuracy
/ L.

“of Imp]ementatlon Rat1ng Scale (AIRS).

Exp]anaﬁlgn of the SIRS included its history and rationale, its

purpose, ‘and its administration procedures.¢ Each 1tem on the scale

was discussed in detail, including def1n1t10ns for and examp1es of ~
sevgraf ratings per item% After the SIRS was exp]éined, two
videbtapes w%re uged as a training aid to give the observers a chance
to practice their skills. The tapes consisted 9} two resource room
situations‘ one demonstrat;ng a model teacher and the other more
1ng1cat1ve of a teacher who would receive lower ratlngs on the SIRS
Each item on ‘both tapes was rated by each observer and an IRLD staff
member and discussed. An inter-rater agreement of .80 was required of
the observers before the session ended.

The AIRS training consisted of explanations of the two items on

the scale that the observers would be rating. The final portion of

phe training involved the organ1za}1ona1 aspect o% the data

co}lection. A list of documents that were to be collected at the tlme

of eaéh Qbéervat1on was drawn up and explained. 'Throughout the year,-

an IRLD staff member- was in contact with. the observers on a weekly
basis to insure uaderstanding and consistency of the procedures and to
answer any questions,

In the other two study sites, trained IRLD staff members
A}

v

conducted the observations. Nine observers were used 17 one—di trict

v

/

..
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and four in the dﬁﬁer. Traiﬁ?ng of thése observers was s%ﬁi]ar to the
training of the district personnel., "The videotape and code book were
presented and ratings @ere practiced until the interobserver agreement
criterion was reached. ‘

-

, . \ Results

) ' The data reported for this study are‘correlationa], limiting any
interpretation to_statéments about the®direction of relationships.
However, causal hbde]ing teéhniques p}ovide a méthod for going beyond
descriptions of corre]atioqs to making i‘nferences about ‘Tth'e &)gfc of
directional hypotheses..- These finding§ still cannot be used to prove
éausa]ity, but,” if theoretically justifiable sequencing of variables

is possible, can test the p]auéabiiity of a particular causal modeli
The causal modeling analysis is basically a data reduction
+ technique that uses*flexible confirmatory factor analysis techniques
to display plausible gatterns of causqﬁ~ relationships between
variables. This approach %s called "ma{imum-likelihood analysis of
structural equations" ?NLASE). AnaTysis is facilitated via a computer
'program, Linear Strdctural Relations (LISREL), which "simultaneously
estimates re]diion;. between ohserved = measures and underiying .
dimensions, relatians among»;he uﬁderlyﬁﬁg dfmensions;'énd f;;¥&ua1

variances for &ependent uﬁder]ying dimensions" (Maruyama, Rubin, &

- Kingsbury, 1981, p. 966).

* ~ e

were: (a) th(;;::]émen ation of a dafa-based program

. performance (Imp]ehehtatiop); (b) structure of &

. ' . The constructs of interest .in the prgéent causal n?del analysis
modification

system for readi

- instyuctional progfams for specific -students (Structure); and (c) °

i
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reading achsievement (Achievement).~,These<coﬁ§tructs are,part of the
l‘ ' ‘ ’ .
&

theoretical  model displayed in Figure and are described “in- the

methods section under Measures. (See:Figure 6.) . In this model, which
is 1ongitudina1 in design, each coﬁstruct is~viewe¢ as being cedsed by
the concurrent constructs and the constructs that tempora]]y preceded
it. MWithin t1me periods, patterns of 1nf]uence are hypothesized to go
from Imp]ementat1on to Structure, Imp]ementat1on to Achlevement,»and
Structure to Achievement.. In other words, Structure 3 is a result df
Implementation 2 and 3, Structure 2, and Achievement 2.:. Finally, at

J
—a—tt

Time 3, the scores from the Stanford D{qgnostic Reading Test\dq not

cause any other constructs but are-‘caused by all Time 2 and 3.

constructs.

<

D SE At v p TR . D e s " s e e e oy

it el D D it ettt

In order to analyze data using a causal mode1ingl\epproach,
Several methodological limitations must be kept in mind. “First, if
every variable of interest is included in the causal model, the model

will be far too complex to analyze, for there will be more relations

il

.than can be specified accurately. Thus, it is meortant to restrict

the model to those variables that the researchers v1ew as crUC1al

s

Leaving out some potential contr1butors to the model may lead to an’

_incorrect .interpretation of the phenomeﬁbn of 1nterest Second, only

those variables that demonstrate re11ab?]1ty shou]d be 1qc1uded in a
~ J .
causal model since unreliable var1ab1es‘m@y lead to faulty']nferences.

o | .
Therefore, variables that may be most interesting to:resedrchers must

£
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be left out of the model if they cannot be measured reliably. As a?

re%u]t, important information may not be accessible using a causal

~

&

.. molleling approach. ‘
Given these limitations, this approach has two componént;: (a) ./ e

the path qnaﬂysis, which includes all the variables of . interest but -
R, < A d ’ .
sacrifices reliability; and (b) the MLASE analyses, which improve

reliability .but sacrifice some of the critical variables. FEach of
‘ ' - . %

these components is described later. Prior to these analyses, .factor

analyses were conducted on the AIRS and SIRS variables in order to
. ?:_.;"’;; s ) C ‘- ’
establish which variables fit into separate factors.

1

A %actor analysis of the items of the AIRS revealed that 6 of the f:‘ '
v * ' " f.‘\ ‘

12 represented one factor. These six included the items referring to

N

R ‘baseline, aimline, 5nstructiona1 level, graph set-up, short-term
”
(/’ . objective, and Tlong-range goal. These items invelve start-up

activities that teachers must do in ‘order to begin using the
monitoring system; thus, they .1egica11y fit into one factor

representing measurement. This factor was used in the MLASE analysis.

.

One consequence o6f this factor analysis was that many of the variables

| that are crucial to %u]] imb]gmentation of datqﬁbased’ programf
modification were left out of the MLASE analysis. Specifiéally, the
’ifems aimed\at asseﬁsing implementation of the proceqyfes teachers use -
to éva]uate student progress End‘tﬁén change the Etudent's ﬁ}ogram
(TiTing of Instructional Chﬁnges, Clear Changes, Subskantia] Changes) | .
were ‘not included in the analysis because MLA§E analyses require
~ re]iaSi]jty of the vq;iab]es used. Tiﬁing of Instructional Changes

was added as a construct in the path analysis since it seemed to be
N <

e
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the most critica] variab]e left out’ of the factor.- Becayse usjng /’

v

multiple measures to assess re]1ab1]1ty of the variables used is so
$ R . ’ *

K important for the MLASE ana]yses, noné of these Atems ‘was used in this

N e 3 v : K ! ’

i
analysis.

~
s

-

Factor ana]ysis_of the 12 variabies on the SIRS revealed that 9 ¢

. .. of the 12 defined a single -factor that was called Structure. The

3
H

bt ) » h tf'-\:;;—’— ‘
N » L “ . v
. > "‘.—' . ‘ VL . ' T ‘
[N - . N -—/\ )
g 22 [ WA - 4 . :
, three variables that did not load on that factor were Independent |
ot Practice, ‘Positive Consequences, and Silent  Practice on Outcome
f © a -, : . . ;
Beshavior. Only the njne variables. that defined—-a single factor were
«“* . utilized in the MLASE ena]yses in this study. However, SiTent
Practice and Positive Consequentes were ipc]uded in the path analysis
‘because additional var1ab1es could be added to this ana]ys1s and these

-

- two variables seemed to Be the most critical var1ab]es that were not

‘ 1nc1udedc1n the factor. :
¢ , : ) L -

v

Path Analysis

The results of the path analysis are shown in Figure 7. The beta

lf‘ . weights“for the significant paths are given in the figure. Note that ;'
the;lnp1ement$tion tonstruct was renamed as Measurement td highTight o
; . the fact that total imp]ementetjon could ndt‘be;ana]yzed in so far as
the evaluation jtems,did not load on "the factor.' The significant
‘o . " paths includewthe paths from’T%me 1 t6‘Time 2 and Time 2 to Time 3 for
Measurement, Structure, Achievement, and éositjuejconsequences, Other
significant paths include Measuremen{ to Structure and Measurement to-
.Achievement (p < +10) at T1me 2 A150, the paths from Timing of -

Instructional Changes ‘to Structure and to' Positive Consequences at

, . : : ' '
‘ l’ Time 2 were significant. Signjficant paths at Time 3 include Timing
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of Instructional Changes to Structure and to Silent Practice. The H

path between Silent Practice and Achievement was also significant (p <

.08). Finally, Achievement ?{;nd 3 were related significantly to the \‘&

~ Stanford Diagnost%c Reading Test.

-~ As was stated earlier, only the main constructs of the model were

<

used fpr the MLASE. Those constructs were Measurement, Structure, and _

-_Kchievemenf. In onder:tq retain only those factors with demonstrated

3 - hd

reliability, several ’indices of implementation and structure were

h2 5 . .
dropped from the analysis. Since the “items droppgd were primarily
eya]ﬁétion items, the impTemgptafibn construct “is defined ~by

measurement items. For this reason; that construct wds renamed

~ -

"Méasurementﬂ' For Measurement,'the facfer analyéii of data on 12
variables fevea%éd that six of these constiéuted a single factor. The
factor 1oéaings'rangéq from .40 to .93 (see Iab]é 1). 'These six'
variables' included the “ following items from -the AIRS: (a)
em 3); (b) Baseline (Item 4); (c) éraph Set-Up

~

tem 6); (e) Long-Range Goal (Item 8); dnd (f) 7

Instructional Level (1

{Item 5); (d) Aimline

—~ ™~

Short-Term: Objective (Item 9). Two other variables, Substantial

Changes and Clear Changes, -loaded on this factor but did not -fit

3

éonqeptua]]y yith the other six. - The other six Qariab}es pertained to s
the initial set-up -of the. measurement system whereas the changes

variables referred to modification of the instructional program.

- > 3 »

a7 i
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Thefefore, these two changé variables, which also loaded on Factor 3,

were not included in Factor 1. At a later time, Baseline also was

dropped as a}xariéb1e because teachers in one of the sites had not

~

been tréihéa to record baseline data on the graphs that were collected
for use with the AIRS. This decision was made to avoid significantly

waering*the number? of cases available for analysis. In; sum, the

'

variables that were used as indicators of measurement were Aimline,

Graph Set-Up, Instructdonal Level, Long-Range Goal, and Short-Term

AN

Objeétiveé Because ‘MLASE ana1yses are most. effect1ve when there are

§

three .or more indicators of each factor, the f1ve var1ab1es were

.random1y assigned to be 1nc1uded in one of three ‘lnd1cators as

fé]]ows: (a) Instructional Level and Aimline; (b) Graph Set-Up; and
(c) Long-Range Goal and Short-Term Objective:

- n . S . e o R = = o

A factor analysis also was conducted for the Structure construct.

‘:

. A factor analysis of the 12 items from the SIRS revealed that nine of

the variables constituted one factor and three items were not part of

this factor (see Table 2). . The\three excluded items were Independent

Practice, Positive Consequences, and Silent Practice on Outcome.
. . ' ¢

Behavior, The remaining nine variables were divided randomly into

A

three indicators. The three indicator sets were: (a) Instructional

Grouping, Teacher-Directed Learning, and Corréctions; (b) Active

» M Y h
Academic Responding, Frequency of Correct Answers, and Pacing; and (c)

Demonstratioq/Prompting, Lontrolled Practice, and Oral Practice on -

. Oy
e ~F \j
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Qutcome Behavior.
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. . ‘
For the Achievement construct, the factor analysis revealed that

wérds h%gg co?gectjy aA&‘errogé for the three passages loaded together /

on one factor <(see :Table 3). Because the error scores basically .
-mirrored the words read cgrrect]y scores, collinearity b;obleéé

resulted from ana]ys;s including both types of scores. 'Therefore only
. tHe words read correétﬂy scores were used as, the indicators of the

u .

Achievement cgnstruct.

- - - " - =

The next step.inipregqring for the éausa] model anaiysis was to
construct a corré]atiqn matrix that inc]udeh.;he three indicators of
each construct (Measurgmént, structure, and Achievement) at the three
data' co]]ect{on ‘points, plus ‘féur end-of-the-year scores from ihe

Stanford Diagnostic Reading Test (Word Blending, Word Division,

t

‘Literal Comprehension; and Inferential Comprehension). This 31 X 31 :
matrix wég' used " to estimate reliability--and consistency of thé
indicators of the constructs. ~ The iqdigatbrs fo; Structure and
Achievement were reliable and staple. The Measurement indicators were
Jess reliable and stable but ﬁfi]] consideréd useful, for further_

‘" ~analyses. = . ) : e

MLASE ana]yseé were used to estimate the parameter of the model..
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- The matrix analyzed for the structural eqbatipn analysis is a
covariance matrix. Becausé the data are longitudinal, relationships
between variables must allow fo; changes over time in the variance of

. o -
" & the variables (

e.g., Maruyama ét al., 1981). Analysis of standardized
\éorrelation matrices would not be apprépriate, since they restrict all
measures to unit variance and thereby do not allow changes in

variability over time. - : y

Yooe

‘~ The model will be exp]‘ined in two par"'ts, a measurement model and

a structural model. The measurement model contains the est imated
relations (loadings) between the observed~ variables -andw~their
constructs, the residual variances for observed Qén@ab]es, and the

covariances between pairs of residuals for the observed variables. As

~ can be seen from Table 4, all paths were significant as were most of

’

the residual covariances (see Table 4),

] L
0

% ~ Tt i o >y oy U -t > > > " > - = e > - o -
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", The structural mode]l contains the estimated relations among the

wit

unobserved variables nameiy, the paths among the econstructs of

~ interest. The significanf paths that form the structural model are.

?and in Figure 8.l (See Figure 8.) A1l three constructs were.very

~ .

" ‘ stablé across time. Measurement Time 2 is caused' by Measurement Time
N 4] \ -
1, and Measurement Time 3 is caused by Measurement Time 2. Because of

the high %tabi]ity of measurement over time, a couple of paths were

dropped from the model since including them " calsed " problems of

;); collinearity. The paths that weré_dropped include, Measurement 2 to

3 N

«
-
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Structure 3 and to Achievement 3. Similar relationships existed for
Structure and Achievement. Other significant concurrent causal
relationships included Measurement to Achievement at Times 2 and 3.
For Time 2, this relationship was positive and for Time 3, it was j
negative. Also, at Time 3,.Measurement was related to Structure, and =

Achievement 2 and 3 were related to the Stanford Diagnostic Reading

Test scores.
Discussion

Many findings are consistent between the path analysis and ﬁLASE

.=
.

analysis. A noteworth} finding is the staBi]ity of the three
constructs acﬁoﬁs‘time., As in the path analysis, the causal model
analysis indiCates that Ach]evement, Measurement, and Structure are
difficult to impact. : -/

These results are consistent with previous f1nd1ngs§that student

achievement is very stable over time (e.g.; Bloom, 1964, Maruyama et

-

al., 1981; Bloom, 1964; McGaruey, 1§Z§). Maruyama et al., (1981)

4

examined the relationships among achjevement, se]f-esteem, gocia]
class, anu ability, usiug a sample of 715 children aged/9-15. They

found that achievement was very stable. They,noteq that "not even a/;,—~v
variab]eibuch as ability seems to é{ert any incremental influence on
achieuement" (p. 972). The students in the present stuuy fell within

the same age range and stability of‘ achievement was equally as
eujdent. This finuing was d{Scouraging, as our hope was to make some
impact on achievement. |

Measurement is .also stable, which indicates that teachers who ‘ ‘
initially learn to implement -the measurement lprocedure accurately

A

n
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continile to do so, while f;r teaceers who are ‘initially less skillful
in measurement, practice is not sufficient to ifiprove their
measurement eki]]s. C]ear]y, teachers who do not' implement
measurement procedures £o criterion as ehresu]t of initial frainidg
must .be targeted f;; eore intensive training if full implementation of
the system is desirable.

The Structure construct displays thevsame‘degree pf stabiﬂify as
that obtained for Achievement and Measurement.  Apparently, if a -
teacher designs a highly structured program for a student, that
studeﬁt continues to receive highly, structured instruction throughout
the school year. In contrest, students whose instruction is less
structured initfa]]y }150 continue to .receive {ess structu}ed

education throughout the year. Since the hypothesis contained in the

causal model is” that imp]ementétion of the evaluation system will

increase structure, the hypothesis is not supported by tﬁgggindings;

Howé@er, the failure to measure the evaluation and ghange components
of the system renders the test of Fhis hypotheeis inadequate.

+ Also common to both analyses is the relationship ﬂbetween
Measdrement and Achievement at the middle of the study. As others
have shown (Jenkins, Mayhall, Peshkéz & Townsend, 1974), measuring
student Beﬁformance can result in increased performance. Thus, while
measurement alone ‘is not intended as a sufficient condition for
affecting student performance in the mode), measurement alone does
seem: to ‘operafe direEt]y on achievement. Since the ré]ationship

between Achievement as measured by reading aloud from a basal text and

Achievement as measured by the Stanford Diagnostic Reading Test is -

-
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strong and. positdve, the operation of measurement alone must be
considered a dependent variable that will affect°reading broficiency
in genera}a Ifhe strong positive re]ationsaip‘bétween reading aloud

: A \ . * .
- and gengral reading achievement is consistent with past results (Deno
. o .

' et 51., 1982), which established the va1idity of, réading aloud as.a
measure of,reading proficienéy.
Several important findirngs des®rve to be -highlighted. First,

during the studxyyeasurement had a strong reffect on:two other major’
Radt ¥

constructs, AStructure and . Achievement. *This was - the expected

L4 .t I
13

relationship given the rationa?e for the data-based program

modification procedures.  Troublesome, however, was the .fact . that
* these effects seem to be shortlived and were not manﬁfest at-the end
: 2 . . g \\rt-ﬁ”//// g
of the study as hypothesized. Perhaps, measureme as a short term
~ positiVe effect on Structure and Achjéiement, but that as reactivity
to measurement decreases, more sophistieated .procedures (such‘ as-
eva]uat1on of student performance data) and adjustmedts-’in the
instructional program'deed t; be impiemented if the potential beneffts
of measurement are to be realized.’ e
This h‘ypothesis receives -some support from the betamrveight

reported for Timing of Instructional Changes in the path analysis. - In

the middle of. the treatment per1od the extent to wh1ch teachers
properly timed 1nstruct1ona1 changes (as indicated by the data) was
negatively re]ated ‘to  Achievement. Thus, perhaps measurement
activities are important early on in the implementation of data- based

program mod1f1ca\Lon but the pos1t1ve effects of measurement cannot

\ be sustained unless evaluation procedures also are used.
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DThe lack of an impact of structure on Achievement is trodblesome
p for the qau;al model. In the model, Structure is hypothesi%ed to

. e idiract]y influence achfevement. This lack of re1ationship may be 1

because the SIRS does not validly.measure the structure vari®es

affecting ;achievement that others héve identified (Stevens &l ’ L
Rosenshine, 1981). A more likely reason may be methodological. | ’ T
‘A1thoﬁgh, qthe SIRS has established validit& (Deéé,' Kin;, Skiba, ‘
’Sevcik, & Qesson, 1982), thé sampling procedure use& in this study . 3
wgakehs its, bti}ity for Tongitudinal research. Data collected on .
‘strueture on thrée occasions for a total of 45-60 minutes ~of R <
1

instruction over a five to seven month period may not be a good_
N g! . N
representat1on of the structure’ of instruction the student rece1ved on
a daily basis over that time per1od. Evidence of sampling bias is

suggested in comments made by teachers, who indicated ‘that instruction

looked different on days observers were present.
0f special interest is the relatiopship between silent practice . %
and achievement found in thé path analysis. This ré?ationsﬁip‘has f e
been obtained prev1ously byLLe1nhardt Zigmond, and Cooley (1980) ‘and
Thurlow, GradénW,Greener, and Ysseldyke (1982). The consistency of
th1s f1nd1ng acgpss ‘researchers provides a firm empirical base for the
propos1t19n that silent reading practice i an .activity that
signifiéant]y 1mpgoves géne§a1 reading proficienc}. Sufficient
evidence has been‘amassed to recommend to teachers that they p]ap for,

and provide, increased amoubts of siﬁent'reading practice for students

. as -a part of théi#{dai]y reading program. Such a recommendation takes

k on increased importance when considered in light of the relatively

~ )
ERC ™

ﬁ.t-
LS
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small’ proportien of time’ actua]]& a]]ocated~‘to' siient ‘reading by
teachers, and the small amount of time students‘actua11y engage in

silent reading (Leinhardt et al., 1980; Graden et al., 1982; Thurlow

-
<

et al., 1982). o

With regard to the actual ratings received on the AIRS and SIRS,
there ane several 1nterest1ng po1nts. Basica]]y, teachers were
adequate]y tra1ned to conduct measurement act1v1t1es and to write
goajs and obsect1ves. The mean ratings for most of the AIRS items

were above 3.5 (5 being complete and accurate imﬁdementetionj. The

4

items on which teachers received the lowest scores were' Instructional

-

Leve],. Timing of }nstructiona Changes, and‘ gubstantial and Clear
Changes. Bagica]l&, it appears that teachers were less successful in
mastgrtng the parts of tnis oystem aimed . at evaluating student
progress: Not only were the mean ratings 1ouer on these items, but
meny teachers made ‘'no instructional changes fon'many students. That
is, the majority of studen{efwere instructed witn their original p]an
for the entire duration of the §tudy )

| Mean scores on the SIRS were more var1ab1e ranging from 1.71 to
4,36. The h1ghest mean scores were for 1tems concerning Teacher-
directed Learning, Active Academic Respond1ng, Frequency of Correct
Answers,’and Corpdct1on Procedures The lowest mean scores were on
Positive Consequences, Independent Practice,” and Silent Reading.
Teachers used few positive reinforcers, other than °praise, and”seldom

provided feedback during' independent practice. Also, relatively

little time was dedicated to silent reading.

While many of the preeent findings are interesting; several

N -

ot
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| o hypotheses were not tested. _First, due to the early factor analysis

conducted on the measure constructed tg¢ scale implementation, several
important variables were dropped from this analysis.” Thus, while the
éna]ysis tested the hypothesis that measuring student performance and\

¢ goa.l-setting affect s;ruhture and achievement, it was not possible to

determine whether *data utilization components would affect struptﬁre

and achieyement. “In the general data-based program modification
model, student pérfﬁrménce'data are to be'ché}ted and used to eQa]uate
fhe effecfiveness of instruction; If ipstruction is insufficjent for
- goal attainment, a change is to be made in the student's instructional
program. In such ;'system, med§drement is viewed as necessary but not
§ufficient to effect optimg] student growth; ThatN evaluation
procedures will affect Structure and Achievement was supported by the
path analysis ‘?inding‘,that theé timing of jngtfuctional changes
affected Silent Practice, which in turn affected achievement.  In
addition, it appeang that Measurement may impact Struc;ure.. In the
cau§a1 mode],‘the”iﬁbact of Me;shrement on"Structure at _Time 3 s
consistent with model hypotheses. The routine of measuring student
progress over time‘ appareptl} results in teachers increasing the
Wstr&cture 'of their lessons. If* this is the- case, then if the

evaluation components were implemerited completely they would probably

yield an gven‘ stronger causal effect bf the continuous evaluation

system. ,
To summarize, the main c¢dnclusions of this causal analysis are
that measurement, structure, and achievement are stable across time N

Al

M and that measurement has &° shortslived effect on achievement. In

.
-

N ,
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addition, silent practice in reading seems to relate to achievement

gains. Finally, the primary goal of determining the effect'of the

implementation of an evaluation system on structure of lessons and

student achievement was not realized via the present analysis.

Hopefully, further analyses will achieve this goal.
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. 3 ’ Table 1 A
‘F;ctor Loaﬁings for the Measurement Vqriablesa
) ) o 2 Eactor T ' Factor.2  Factor 3 {
Administration’ . -.08 .36 _.}93 ] W
Selecting Stimulus MateriaH Ny ..06 S EUIIN .28
"Instructional Level. | o .69! .18, -.24 |
Baseline ] | .92l .07 .02
“Graph Set-Up . B 401 .0 - .34
Aimline ' ! el 3 - .04 ‘
Timing of Instructional Changes .08 .942 -.32
.Long-Range Goal = ’ .471‘ .31 \ .31 ‘
Short-Term Objectves gl -.19 34 ‘
Instructional Plan .07 -3 3
_Substantial Changes - 75 12 433
Clear Changes - .58 | .16 383 ‘

]Itgms which load on Factor 1. . -
Items which load on Factor 2.
Items which lead on Factor 3.

Note: Substantial Changes and Clear Changes were seen as Factor 3 since
Factor 1 included items pertaining to the set up of the measure-
ment system; both change items are pertinent to using'the data
in an evaluative manner.
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. Table 2

Factor Loadings for the Structure Variables

-~

2 -

Factor 1
Instructional Grouping 451
Teacher-Directed Learning .66]
"Active Academic Responding - .59
Demonstration/Prbmpting . .66
Controlled Practice ' .70] »
‘Frequency of Correct Answers ) ,36] -
\ Independent Practice . .20 .
Corrections 55! : '
Positive Consequences i .16
Paciﬁg : .64]
Kt ) 1
Oral Practice on Qutcome Behaviér\ ) .52
Silent’Practice on Qutcome Behavior 12 \w
- _ « \‘\w
Wariables which toad on Factor 1. '
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) Table 3
. - Factor Loadings for the Achievement Variables

o -

- . Factor 1

ﬁassage 1 - Correct ' .791

| Pas;age 2 - Correct ‘ ) 781 )

Passage 3 - Cor;ect ' %751 - ,
Passage 1 - Error -,75]\ - o
Passage 2 - Error . -.76!
Passage 3~ Error : -.73! f
T

Variables ioading on Factor 1.
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¢ Relationships Among Variables. Shown in Figure 6

e

. Measurement Model
Loadings Residuals "~_ Covgriance of Residuals
A %.79~ a . .65 ai 353
B g7 b .83 bj L415%
C .60 c .13 br 503*
D .91 d 3 cr . 24
£ .87 e .26 cs 176%
F .84 f .34 ia .280*
G .95 g .04 jr 301
H .93 h .15 ke . .288*%
I .78 i .40 « y2 .087
J .73 j .53 aabb 194%
°K 71 k .39 em .080*%
L .81 1 °.20L . aq 329
M 70 m .26 '
N 79 n .56
0 .92 0 .07
P 90 p .22
Q 68 q .36
R .60 . r .85
s .60 Cse. .39
T 77 / t .10
u .74 ’ u .38
v 1.00 <V .40
W .95 - W A3
X .81 x 1.6
Y .90 y .55
Z .74 z 32~
AA .86 aa 42
B8 77 bb .26 ,
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//—d/ ‘ Condition i Behavior Criteria

LRG: In : weeks, when student will xat the rate of 50
(total # weeks) read aloud wpm pr better
presented with stories from 5 or fewer errors.
Level ,
(#) (reading series), T

-

3 ’7.\

Figure 3. Format for Long-Range Goal: Reading
T . ! \
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Progress Charting:
Reading

2"

*

N

BEHAVIOR
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»

CONDITION CRITERIA
Each successive week, when student will| at an‘average increase
presented with a random read aloud of
selection from ‘ {70 or 50 wpm - actual
(1evel # from current performance) total #
instructional level - same weeks remaining in .’
as LRG) school year.
of ' | .

{reading 3eries) } ~»

: . /.

CONDITION, +  BEHAVIOR CRITERIA

tach week, when presented
with successive stories
from .
(Level zs from current
instructional Tlevel to
annual goal level)

student will
progress .

at the rate of

stories per week maintain- .
ing the mastery criteria

of at lTeast 50 wpm (gr. 1

& 2) with 5 or fewer errors
and 70 wpm (gr. 3-6) with

L

7 or fewer¢ errors

e

Figure 4. Performance and Progreés'cﬁarting Short Term Objecfives for
_Reading. ' )
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Theoretical Model depicting interrelationships among implementation {IMP), structure of instruction (STRC),
achievement (ACH), and Stanford Diagnostic Reading Test (SDRT). The measures dre measurement indfcator 1,2,
and 3 (M1, M2, M3), structure indicators 1, 2, and 3 (1, S2, S$3), reading passages 1 and 2 (RP1, RP2), and
subtests from the Stanford Diagnostic Reading Test, Word Blending (¥8), Word Division (WD), Literal Compre-
hehsion ALC) and Inferential Comprehension (ICY. The subnumeral represents the time when each datdm s
co"lected. Observed measures are represented by rectangles and the constructs underlying the measures.are
represented by circles. Causa) ‘pathstare i1lystrated by straight arrows while relationships in which causal
relationships are unclear are shown by curved, dpuble-headed arrows. The capital letters represent the
reliations between the observed measures and their corresponding constructs; small letters represent the
varfances-of the residuals of the observed measyres, The paths between the variables are numbered,
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Figure 7. Pdth Analysis is depicting the relationships between measurement (MSMT), structure (STRC),
achievement (SCH), timing of instructional change (TIC), silent practice (SP), oral practice
(OP), positive consequences (PC), and the Stanford Diagnostic Reading Test (SDRT). The
curved double-headed arrows represent initial relationships and tHe straight arrows- represent
causal relationships. o
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Appendix A .

O ~ Accuracy of Implementation Rating Scale
School: ) Student:
Date: Teacher: '

Observer (Items 1 and 2):

Rater (Items 3-13):

Number of observations prior to rating:

Time observatiom-begins: Time observation ends:

* Time.allocated to reading instruction per day:

Curriculum used for measurement: Publisher

Series . Level

Instructions

»Lircle the number that accurately reflects your rating for each
. variable. Only one number may be circled per variable. .1 reflects a
I Tow level of implementation and 5 means total 1mp1ementat1on of the
A Procedures to Develop and Monitor Progress on IEP Goals.. See Operation-
e al Definitions. Items 1 and 2 require direct observation of the measure-
L. ment administration. Items 3, 4, 5, 6, and 7 require inspection of the
e - student graph. Items 8, 9, and 10 requ1re inspection of the student's:
IEP form. The Instructiona1 Plan must be inspected to rate item 11.
The .Change Record must be inspected to rate items 12 and 13.

v L. 1. Administering'the Measurement Task 123 -d 5
.58 | 2 selecting.the Stimu]uz Material T2 3 4 s
% [73. sampling for Instructional Level 1 2 3 4 5
- 4. Baseline ) i 3 1 2 3 4 5
2§ | 5. Graph Set-up ' ' 1 2 3 4 5
E& | 6. Aimline ? 1 2 3 4 5
7. Timing of Instructional Changes 1 2 3 4 5
. = [8. Long-Range Goal 1 2 3 4 5
&5 | 9. Short-Term Objective ‘ 12 3 4 5
= ' 10, Measurement System ' ‘ 1 2 3 4 5
2w® [11. Instructional Plan = - ' 1 2 3 4 5
- - Q. — v . N T
o g . 2. Substantial Changes - 1 & 3 ~
weo : N . ) -
ggg 13. One,~Clear Change : ‘ 1 2 3 4 5
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dpérational Definitions

Aécuracy of Implementation Rating Scale

1, Administering the Measurement Task

5 - The measurement task is administered correctly: teacher
brings stopwatch and pencil to measurement area; gives
correct directions for the task; administers the measure-
ment procedure for one minute; correctly marks the teacher ’
copy; correctly counts words correct and incorrect; cor-
rectly counts words correct and incorrect; correctly

.plots the data point.

1 - The teacher: “forgets necessary materials; does not give -
directions; does not time the task accurately; fails to
: - mark the teacher copy or incorrectly marks errors; miscounts
correct and incorrect words; and inaccurately plots the data
point. .

-~ .

- o
N

2. Selecting the Stimulus Material

5 - The teacher"has followed these procedures: Uses passages
‘selected from the level that represents the annual goal. ]
Observers should record the book from which the passage ‘
was selected and later check this with the long-range goal
level. At this level find the pages in these stories that
do. not have excessive dialogue, indentations, and/or unusual
pronouns. <rite these page numbers on equal size slips of

‘ paper. )

/
- Put the slips of paper into & drawbag and shake it.

! -
- Randomly pick a slip of paper. 7

- The page number chosen is the page where the student
hegins reading. If the page chosen is a passage that
was read earlier during the week, draw another page
number,

Other completely random procedures are also rated a 5. ™If,
however, not all passages have an equal “chance of being
* . " selected, a 4 rating would be indicated.
) ] -

The teacher fails to randomly pick the passage or the sample is
taken from a domain which is greater or smaller than the one .
indicated in the goal.

. 3. Sampling for Instructional Level +
| ' 5 - The teacher has sampled from higher or lower reading levels
o ' to find the level in which the student reads 20-29 wpm
| ' (grades 1 & 2) or 30-39 wpm (grades 3 and up).

v

. A
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-

1 - The teacher is measuring at a level which is too high or
. too low.

[y

Baseline

58

5 - The student's performance has been measured at Heast 3 times to

establish a stable baseline. A stable baseline means that all
data points fall within a range of 10.

1 - The teacher has not found a level for which a ‘stable baseline
has been established or has failed to collect 3 data points
during the baseline phase.

Graph Set-Up - (

5 - The graph is accurately set up: The dates filled in on the
horizontal axis; the vertical axis is correctly labeled words
‘read per fvinute from material; the units 6f measure-
ment are specified; the student's name and subject area are

.certified; a key identifies the symbols for correct (.) and
incorrect (x); symbols are placed at the intersection of date
and score; the data points are connected with straight 11nes,
and absences are recorded on the graph as (abs.).

1 - The graph does not include many éf the items mentioned above.
Aimline
5 - The long-range goal is marked on the graph with an X at the
» intersection of the desired performance level and date of
attainment and a line of desired progress connects the
point representing the student's median score of the last
3 data points from baseline and the LRG.

1 - The long-range goal is not marked on the graph and/or the
median and LRG are not connected.

Timing of Instructional Changes

5 - A1l the adjustments in the student's program are made at the

appropriate time given the rules for data utilization:

(1) Compare the actual slope based on 7 to 10 data points
* .~ to.the slope required to attain the Annual Goal.

(2) If the actual slope is equal to, or steeper than, the
Annual Goal slope, continue the program,

(3) If the actual slope is flatter than the Annual Goal
510pe, change the program.-

"1 - None of the adJustments in the student's program are m de
at the appropriate time. .

.,

T




A-4

8. Long-Range Goal

5 - The long-range goal is accurately written; goal specifies
the number of weeks until next review; stimulus materials
" for the goal represents the level in which the student
) is performing at entry level criterion; goal specifies
TR student behavior; goal specifies mastery criterion of
‘ . 50 wpm with fewer than 5 errors.(grades 1 & 2) or 70 wpm
with fewer than 7 errors (grades 3-5) when there are 36 : 1
weeks until the annual review. If there are fewer than 36
weeks, the criteria can be lowered proportionately.

y -

1 - The long-range goal contains none of the above criteria.

9. Short-Term Objective

5 - The short-term objective is accurately written; stimulus
material and behavior is specified; and the average increase
in performance is the desired performance minus “bRe actual
performance divided by the number of weeks -until the annual
review. *

1 - The short-term objective contains none of the above:criteria.

10. Measurement System " - ' .

~

5 - The teacher has indicated how the material is organlzed the
frequency of measurement and what is to be recorded on the
graph. .

1 - The measurement syétem is not specified.

»

11. Instructional Plan

5 - The instructional plan includes clear and specific descriptions
of the instructional procedures, the time spent in each acti- -
vity, the pertinent materials, the arrangements, and the
motivational strategies. .« N
- The instructional plan is unclear and lacks specific descrip-
tions of the instructional procedures, the time spent in each
activity, the pertinent materials, the arrangements, and- the
motivational strategies.

* 12. Substantial Changes *

5 - The adjustments in the student's program are aTweys Substantia]
(have-a good chance of being effective; see Unit XIV).

1 - The adjustments are never substantial.
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Clear Change

5 - A1l the adjustments made introduce only one, clear program
change.

1 - All the adjustments made introduce more than one change
and/or the change is unclear.

°y . ~.
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Appendix B8

Structure of Instruction Rating Scale (SIRS)

School: Student:
Date: , Teacher:
Observer: , Number of Students in Group:

‘Number of observations prior to rating:

!

Time observation begins: Time observation ends:

Time allocated to reading instruction per day: | .

Currirulum used for instruction: Publisher - o
Serijes Level ‘ ‘
Instructions )

Circle the number that accurétely reflects your rating for each
variable. Only one number may be circled per‘variable. If you are
unable to evaluate a certain variable, mark N/A (not applicable) next
to the left-hand column,

1. Instructional Grouping 1 2
2. Teacher-directed Learning 1 2
3. Active Academic Responding 1 2
4. Demonstration/Prompting 1 2

5. Controlled Practice

—
nN
-3
(52}

6. Frequency of Correct Answers 1 2 4 5
7. Independent Practice - b 1 2 5
8. Correcéions ' ] 2 4 5
9. Positive Consequences 1 2 4 5
10. Pacing ' | 1 2 4 5

11. Oral Practﬁce on Outcome
Behavior 1 2 3 4 5

12. Silent Practice on Outcome,
Behavior 1 2 3 4 , 5
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Operational Definitions Codebook

y 9

- 1. Instructional Grouping .

»
5 - 90% or more of the instruction this student reeeives from the
teacher is on an individual basis.

} - 10% or less of the instruction this student receives from the
teacher is on an individual basis.

2. Teacher-Directed Learning

5 - Student's instruction is extremely organized, businesslike,
and teacher is firm in direction and control of activities.
For example, student is presented with questions, student
has material to cover, etc.

1 - Student's instruction is casually organized and very spon-
taneous. Teacher is not committed to having theé student work
on a particular set of material. : Instructional materials do
not determine what activities student engages in and the les-
sons change according to problems or mood of this student. .

3. Active Academic Responding

5 - The student is actively practicing the academic skills to be
learned more than 75% of the time observed. Specifically, the
student is engaged in oral or written responding to teacher
questions or written material, e.g., reading aloud, answering
questions, writing, or computing. Student rarely is involved
in non-academic conversations with teacher or other students

v : Attending to the lesson without responding, such as sitting,
looking, listening, and/or-following along in a book does not
apply. The student must make an active, written or oral

-

response, .
l 1 - The ;student is activelg practicing the skills to be learped
- less than 110% of the t#he bbserved. Instructiona1.1esso§s-
. may be interrupted or shortened to include "process" o ther

non-academic activities, e.g., clarifying feelings, opinions,
and working on arts and crafts.

4. Demopstration and Prompting

5 - Appropriate steps of the desired behavior to be performed are
demons trated for the student. Student is given an opportunity
to practife the step(s) as teacher provides prompts for correct
behavior that approximates or achives desired response.

1 - Teacher attempts to teach the student a behavior without using
demonstration and prompting techniques.
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5. Controlled Practice’ . ‘ ,;;7

5 - Student's practice of material is actively controlled by
teacher who frequently asks ggestions to clarify that the

student understands what has Just been demonstrated. Ques-
tions are convergent (single factual answer) and the stu-
dent's answers tonsistently follow the questions and are
given teacher feedback." ’ ‘

tion of new materials. Questions are more divergent (open-
ended, several interpretations) than convergent (single factual
answer). Student's response is not. consistently followed by
teacher feedback. The type of questions are such that several
answers are acceptable, i.e., questions are abstract or am-
biguous. N

\A\ 1 - Student is rarely questioned by teacher following demonstra-

Examples:
If during an oral readin§ session:

a) the teacher frequently attempts to clarify the material with

‘gg;yergent questions ("what color hat was John wearing?"), a
ould be recorded. ‘ X < .
b) the teacher asks few questions, most of which are divergenf
’ hiﬁ ("What do you think this means?"), a 1 would be recorded.
i

c) the teacher asks few convergent questions or many divergent

questions, the appropriate rating would be a 3.

6. Frequency of Correct Answers

5 - Academic lessons are conducted in such a way that the difficulty
of the material allows the student to achieve mean accuracy
of 80% or higher.
1 - Academic material is difficult for 5tudent, component steps
are large or unsequenced, and mean accuracy for student is
less than 55%. .

(Note: If the student has no opportunity_ for oral or written response
during the observational period, item 6 would be rated N/A -
not applicable, while items 3 and 5 would most likely be
rated 1). -

7. Independent Practice

5 - When engaged in independent seatwork, the student frequently is
monitored By the teacher who assists, clarifies, and praises
the student for academic engaged tasks. ’

(Note: Independent seatwork is defined here as a student working on an
assigped task for at least 5 minutes. LIf no such 5-minute
block of time is observed, Item 7 is rated N/AD.) °

(¥
N
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‘ 1 - When student is engaged in academic seat-work activities, little

N attention is given by teacher who directs seat-work activities
from a distance or éngages in work separate from the assigned
seat work. Teacher is generally not helpful or supportive to -
. . student during independent practice time.

8. Corrections '
5.2 The student's errors are consistently corrected by the teacher.
When the student either does not respond, responds incorrectly,
or does not respond in unison if the activity is group directed
and requires such responding, the teacher will systematically
attempt to correct the student by asking a simpler question; re-
focusing student's.attention to elicit correct response from the
. student or provide _general rules by which to determine the
*.correct answer 90% or more of the .time.

1 - Student's errors aré }arely and inconsistently corrected by the
teacher.. The student responses are not systematically corrected.
. . Student s errors are corrected 50% or less of the time.

For example: In oral read1ng this 1nc]udes teacher correction of sk1ps
and m1spronunc1at1ons, or help in sound1ng out hesitations.

¢

~ 9. Positive Consequences

.o 5 - Positive events (tokens, points, actpwities, etc.) are given to
the student when performing the desfred behavior. When learning’
a new skill the student receives ppositive- consequence for
approximations of the desired behavior. Conseque&nces are con-
sistently receivéd during academic training time. Praise and
0 compliments, e.g., "good working, nice job," dre not included
in this definition. -

, ) 1 - Student rarely receives positive consequences for academic work.
T : Whert student receives consequences they usua]]y are for social
behavior, rather than for behav1ors occurring under systematic -
academic tra1n1ng .

10. 'Pac1ng

5 - The pace of the lesson is rapid, providing many opportunities
- ~for response by the student. As a result, attention is high
S and off-task behavior is low.

\ s "1~ The pace of the lesson is slow and the student's rate of
! . responding is low. Lesson format frequently varies, is not
i oo highly structured, and student attention may be low.

.




SIRS

1. Orél Préctice on Outcome Behavior

5 f‘§tudent;ngads aloud from context nearly all the time (85-100%
or 12-15 min. of a 15 min. observation). .

1 - Studint does not read aloud auring the observation (0% of the .
time). ’

(Note: Reading aloud for measurement purposes should not be considered.
when rating this variable. - Reading in context is defined as
reading phrases, sentences, paragraphs, or story selections.)

Examples:

q1f the student is reading isotated words nearly the ent{re time,
the -appropriate rating is a 3. ’ )
If the student is reading aloud from a text about half the time,
a 3 would be recorded.

N
‘ e

5 - Student reads silently from context nearly all the time (85-100%
or 12-15 min. of a 15 min. observation).

";. 12. Silent Practice on Outcome Behavior

1 - Student does not read silently during the observation (0% of

the time). | . -
"(Note: Reading in context is defiﬁed as the same as #11. The examples
of #11 are the same for #12, with silent reading.) .
. : *
[ o >
L 0
\' '(\
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